The application of counter current immunoelectrophoresis to the detection of Haemophilus influenzae capsular antigen in sputum is described. The Immunological methods are at present being used to detect bacterial antigens in sputum (Tugwell and Greenwood, 1975; Coonrod and Rytel, 1972; El Refaie and Dulake, 1975) and have proved specific and of diagnostic and prognostic value.
The isolation of Haemophilus influenzae from patients with respiratory tract infection, continues to present clinicians and clinical bacteriologists with a problem of interpretation since the species can form part of the normal upper respiratory tract flora. Moreover, if antibiotic therapy is started before culture of the sputum it may prevent isolation of the causative organism.
Immunological methods are at present being used to detect bacterial antigens in sputum (Tugwell and Greenwood, 1975; Coonrod and Rytel, 1972; El Refaie and Dulake, 1975) and have proved specific and of diagnostic and prognostic value.
In this study, counter immunoelectrophoresis (CIE) has been adapted to the detection of H. influenzae capsular antigen in sputum.
Material and methods

PATIENTS
Consecutive sputa from 300 patients aged 28 to 90 years with suspected chest infection were tested over a two-month period (May-July 1976) . Over 70% of the patients had received antibiotic therapy before bacteriological investigation.
For the purpose of this study the results of more than one specimen received from any patient in a week were treated as one specimen. Case 2, a 71-year-old patient, was admitted to Dulwich Hospital with left ventricular failure, atrial fibrillation, and suspected bronchopneumonia. The first sputum received after admission was mucopurulent and contained 10-20 neutrophils per HPF. A significant growth of H. influenzae type e was isolated and its antigen was detected in the sputum. The patient was treated with co-trimoxazole; three days later another specimen gave the same results. After six days of antibiotic therapy a culture failed to yield H. influenzae but type e capsular antigen was detectable in the sputum. On the 12th day after admission a request for further investigation was received. The clinical diagnosis was 'acute exacerbation-rise in temperature-green sputum'. The sputum was purulent, contained 20 neutrophils per HPF, and yielded a pure growth of H. influenzae type f. The CIE was again positive with a faint line with type e serum and a much stronger line with type f antiserum. H. influenzae type f and its antigen continued to be detectable for a further three days. The patient improved on a further course of cotrimoxazole and specimens tested 18 and 23 days after admission neither yielded H. influenzae nor gave a precipitin line by CIE.
The two cases described illustrate the association of pus, infection, and the detection of capsular antigen. Case 2 also showed that early re-infection with a different capsular type can occur and was associated with renewed purulence and rise in temperature.
Results obtained from the routine application of CIE to the detection of pneumococcal antigen in sputum were compared with those obtained with H. influenzae. Of 300 sputa, 105 showed evidence of pneumococcal infection: 20 yielded a pure growth of Strep. pneumoniae and were also positive for pneumococcal antigen; nine yielded H. influenzae and Strep. pneumoniae, and in these both antigens were detected; and, finally, in 76 sputum specimens pneumococcal antigen alone was detected. Thus evidence of infection with H. influenzae or Strep. pneumoniae was detected in 141 out of 300 patients with nine double infections.
The investigation into the possible carriage of capsulated strains of H. influenzae in the saliva of healthy volunteers showed that none grew H. influenzae and none was positive by CIE. Three had over 106 organisms per ml of H. parainfluenzae. Table 4 shows the least number of bacteria giving a positive CIE when 10-fold dilutions of the six NCTC antigens were used. These were found to vary according to type. The highest was obtained with type a (380 organisms per 2 ,ul) and the lowest with type d (290 organisms per 2 ,ul). Tests for lines of continuity performed on all CIE positive sputa and Quellung positive cultures showed a continuous pattern, thereby proving that the strains detected contained the polyribophosphate capsular antigen of H. influenzae. Cross reactions were not observed in this study.
Discussion
It is generally believed that capsulated strains of H. influenzae from chest infection form a minority of the strains isolated. However, using CIE, it was possible to identify the polyribophosphate capsular antigen of H. influenzae in 12% (36 of 300) of the patients and in 54-8% of the H. influenzae strains isolated. These differ from the results obtained by Turk and Holdaway (1967) ; in their study of patients mainly between 5 and 17 years old, only 5 % were capsulated; type e was found to be most common, followed by type f. In the categories defined in this study (Table 3) , an overall predominance of type b, followed by type e, was noted. However, absence of capsular antigen does not mean that infection was not present, but noncapsulated types were more often found in patients with chronic and unrelated diseases (Table 3 , category III), implying that their infection was less severe.
The diagnostic efficiency of CIE for the typing and detection of capsulated strains of H. influenzae has been demonstrated. The test was not impaired by prior antibiotic therapy and has the additional advantages of speed and early detection of changes in capsular types.
